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Abstract of JP 11 288585 (A) 

PROBLEM TO BE SOLVED: To make an electric 
interaction generate only at a favorable part by 
allowing a first magnetic layer to be changable to one 
side of two kinds of magnetic states opposing along 
its axis and allowing the favorable part of the first 
magnetic layer to place its center around the center 
point of the axis. SOLUTION: In a magnetic tunnel 
junction device 109, a tunnel is ristricted in the 
favorable one part of a free magnetic region 124 by 
using a smaller tunnel region 122 and the size of a 
reference magnetic region 120 is made to be the 
same as that of the tunnel region 122.; Insulation 
regions 1301 , 1302 preventing electric tunnels due 
to remaining parts of the layer 124 existing at the 
outside of the favorable part are used in an adjacent 
relation with the tunnel region 122 and the reference 
region 120 in order to prevent interactions in areas 
existing at the outside of the favorable part of the 
free magnetic region 124. Thus, tunnels along 
arbitrary axes of the free region are also restricted 
similarly in order to restrict the tunnel at the favorable 
part which although exists at the arbitrary position of 
the free region. 
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x[fqT'j.-^j:< t iocr)fiiicr)ajttsi5] Lxnm^ixfz 

tit*]a2 ] MESS 1 COffiS^ffil^3&i-?-tfO!|tt^&-pT^« 

^MTh 0 . Mian 1 comMmmcommMt u^-m-;^ 

m 1 <^mmmm<D^^ x^oi^ s o ^ . m^m 
n^xmmm i co«^a-cas Lf^uieig i commmmc^ 

fnSH 1 j; D /J^S < . IJf afS 1 (7) 

X 0 izWM.^titzVMM^S.'^mwm^^^. ^tt\.zX 

-s.. f«iiuciBKi^?imffiiji^vs-^.x. 

gB^^Tii^:< . MIB® 1 (nm%WM<^mtm^ Lv>-g|? 

^co^ii^'tico^^mim^-th ^ti^'tLco^&miz 

;«f^Jtmx^U ■ ^Jlti^ti. it^iB 1 tlBMc^^ 
?lMf-'-^'IBM«*±i^f='-:^'(CT^-trXT-§ ^ i 3 

HtriBis 1 commm^^^imm^j: 2 ji d coa^^fc^j 



im^m 1 0 ] mn5a^t^:x>'^M x*<a^ h y^/t-^ 

[WsRiRi 1] 2m>0(7)mmAmco^tL^mzmf^m 

Ifjf am 1 t^TOHMiS J; 0 fSSrr6]i7)-9--f x*M^$ < . |tr 
mm 1 to^ffiaMS^^Jif * L^^—M'^coMzx ^mnM 
tmmMmm^mm-t^ i 3 tcMias 1 ^^^smMJi 

[115^311 2] Mia«Mffls#fflf»^\ tuiami^oT 
mmMMtf^mm,^ti^^mizMLx^^^j:m 1 coa^s 

TMIe LJt mrlBIg 1 tfOTMKMiifO-^-^ Xso*<j 5 0%* 

mm^mmm^ftt tojcm lt W5rt5ria^ 1 

%xh h . it*Ji 1 2 ^zttm^mmmk'f) ^ax, 
mim 1 4 ] friafg 1 <m^(nmim'o<nw>'Ti^zi. 

S ^tc-^tf . 1 1 tclBKoemffilfl: 

[ft 1 5 ] ^ y t ffl^-^ib-itT . tulBilMT^ 

A-fj^3:)itfriBJim.><^UF^^o^m-><^ y ■ -t^i^^-t-.^, 

J;'5TT^'-feX§fL. MiBKm-><^ y • ■fe7U^#tr. a 
mto^-^^ y • -t/kis^-^tr. ff5l<3ll 1 (clBtfecOjl 
^4^:x^^'^X. 

im,%T~'9%mmwi.<^^~^\>zr9'^7.x% 

ife^omMffiKr^vs'-^x. 

mim. 1 7 ] mriam 1 <n^wmM<^-mm^ li.^- 
M^^*^' , 2 ii 0 (^>mmmAm.o^ ^tx.^tx.-b-mmmz^'^ 

mmt 1 1 tiB«coisMSfjL7-'^-^'-f X , 

-&rvs;-f X ^r-t-;^^, itria®Mjatiimmffi5fi^ffl>6^'ma b 
y^-;p^#t?. mm. \ xiizmffmmmL^fM:^, 
nmm. 1 9 1 '>^:< t 251 "9 c^mmm^^T-^-fL^ 

x-ttfz^co-fjmx'h-yx . 

Buiais 1 c^m^mmcmt L^^-m'ii-i,zm^wsm%m 

0 ] mm 1 ^^iimffl^^^tuiBJff 4 w^-m 
-^^^ 2m^ <m^ms.<^^ti^fi-ifim.m.mzi^-x:s. 
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v4cMMt=5ri- ^«iiitci^i!i-cs imM^^ts. imm 

[if*ii2 2 ] mtmmMmmmM^)\ ttrtan i 
mm 0 <^m-5i-izx ^mtmMmmmMmmm^m±-t 

s^mf^u xizT^-^zx-r^rzibcri:fjm^^^. mtm 

mmr ^-^xirn-^fzt^^z^ mmmn.mmmmM<^ 
* L\^-S!ij^c')Mzx *mim9MimmmM.'f¥mtim 

b b 

ML, ^WciO, BuiaH)t^tOlli^l*ltlfiBm^ffi2f^ 

ft. 

[it«]i2 8 3 H?riBpjf^<7)ffiMi^omm*e»^*^ffi« 

^istt-s. i b ^-i-tf , ff^ii 2 7 iztmc^irm. 
umm2 9 ] H>riB«Mffis#ffl«J^^m^^ i ^ 

BfriB«MfflSY^fflffl«^ojf D commi^zio if^mmm.^ 
wm%mmm^m±-t^fzMz^ ^^^< t i^^m'j^z 
mmmwsmmmM<^m k> (^mmmmmzmMmmi^ 
^^m-h b ^-iro. W5RJI2 6 \,ztm<7)-mi. 



l^tCH«fB*feSH*:*#«Slt-& b Sr-t-tf. It^ll2 9 t,z 

imims 1 ] mimMmmf^mm-h^LbtK ffiia 
fzmz{i^~-^j: < b i^MM'jizmmmmc^im d c^mimm^z 

-^tf. ftiKri2 6tclBttio:trffi. 

[0001] 

yyi^ ■ r9^X ■ y<^^) ( TMRAMj ) |*I<7)KM^ 
[0002] 

im.^crmm\ 2ffcO*m^Sffi5. 64 O, 3 4 3-f- 

j: V® 5 , 6 5 0, 95 s-^icMiK^a, ^W,mcr>m 
iiii^x/m2i,z^-t9Ay°crm%yy'fJ-~ -r^^x- 

( r MR AM J ) TU-ili. '^—VMl. 2. 3 
■ -fe;k -b;k9) c7)r^^ Sr-^tfo 

Mi. m^hy^/i-m^ ( tmtjj ) f^ux8i,z^ 
^xd^znm^tifzmm'oizTsj^itifzii ^^^^mm 
2 4bmi^'^^m%mmvm2 0b^^ts. z<^)Xot!: 

is-ft^w ( TEA J ) izi&'oxm.-itjfi^^^m-^^ 

[00 03 ] X'OB.m'JiZii. MRAM-fe;m. -eti^' 
fLc^Jt'-y hmb "7- Fm^^tLT EPS[I$fL?t:?I::^[tiI«M 

•r i t (c j; o T iSffX D tmhix . C 

■r-g> smmMc7ymimmMMimizj:':>xm±h2'0(7)js. 
(n-u^bh, mmmmb^^-^ommit. u^^fz^t-^ 

Miz-t^ Xd^j:. v^*>^.|> TcDMJ^4.^-r J; ^ tc, 
coftfL^^fW^^ft-? T V ^-riX/^J^^^Tft] ( + E A S - 

E A ) izmn^m.\^^m^ mtui^^^-t s 

mSb L.-Ciit»i^7^VHl:§ixTV^|,«-^, ^r^>t^- 
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m ( + EA/+EA) i5i:X/mMn (-EAZ+EA) 

^vkffiKfl) its. 

[0004] Epjp§ix/c E AmmzM-t^ h y^-ivm-^ 
mmmit) ^miz^x6. 

[0005] h y^^MS'^^mm.-t^ 2 -ycommcom-it 

iji^^Km-^t. mmz!,±-ij±fz{±M-^<^mmiz)^^ 

Tt-^iz^^mmiUM-th b . xmtfz\tJ^'y'jm.^^z 

m-h h . m-^mk\m^^mz-:)\^x ^mY, \^fz y 

~ymz:i<D^o^j:m-^m'\--fm^^^tst. mm*) 
^tcsijs Lfz h y^^f\^m^t&m^:mmmizmm-^'^m 

[0006] fzbtii. ^(Om^tm^mEAc^m>OI:ZtE 

^imizm^^tifz i ^m^mm 5 9 ^com^ty-^^-y 

^04 iz^-t^K ^commxu^^^nxti^^ti^mit 
y - ymMmizmm^j:m.mm:fjHt -^^'o^t^ -^m^z 
=5ro-c(.^i>„ ^comit-^-^^-y^m^. ^sit^-izm 
it^tifz^yrfi-ib^ii^ni^titzhcox'h D (iTcomn 
b'ib^io7t^ii^imL^Lx\-^h) . wzm-thm. 

-ft^Um^'-^-^ TXI,i.+ 700Oe*^f>-700Oe Mf 

3\^tL. +7oooetcM§tvTv^So m^bLxwm 

^mmz^Lfzm^tcO^m^. + 700Oe*^^>*«j- 
280Oe^ftfgi^fL;^c, H5{i, ^cOj^J^-y-yr/l. 

■^\>^x^^i[:LfzjEmmi\:-Ji\fl]^^'t\^X7-0 i^x ■ )V 

-Txh^o mm5oi,tiEijmxi±^j:\>^cox\ mim^ 
mmmm^i'mi: Ltz b ^ iz-tuff^^mm 0 o 2 a o 

■tjmx^coi: 0 ^m-^m4^m/\mm-ffi^Lfif:i^x' 

[0007] :icr)J:d^^mKco^mmi±^^<'^*^m^T 
h^.fztm. ^HWrpaiM^O 9/02 1, 5 69 
^■XU. ^Wmii. AMe9^MRAM-tr;H*)T-a4 t 



OgifI«6 9tS^t-J:-5fc. .roJ;d=5:B^#$iX3t* 
[0008] JilBcoP=1S{i;®^b 

Mt-i.t.^^T-&i>/&^ WMmmmc^m^b LxmmM 

la ( TGMRj ) f/U:^) T'^>^^{f, ii'ioJ; d^-r^N' 

[0009] ic7)J; ^ ^T''^"^ X<7)mR«rn-feXc7) 

■ -^-^ ^K'>*^f^iM$tLS*\ tfzi±mM(Dm 

■^mimiZ'ji!:^w^AEifmc^\^x'rv->x ■ ;p-7°*^'s^ 

tJt^^oT. '^^:i>£0{4. iSfflJ^l^iT) 

M L^v ^^■^xi^m^mmmcomm&ifL'ryu xcowm 
y-iy^-'^yxiim-t^ ^bxhh. 

[00 10] 

mmmtkLx^b-t^wm'i mmm 
xcommm^b mm^m'^h^m.&^x'Ttmm'i 

XhhZbm^mhX\-^h . htz-h^-^X. fJUxco-^ 

i^m^j:mm,mm}3 i z/^^ - y:^mmm iz^h 

•th^b tfix^ h . <r (^-^mzi. ^ , x b <nmm. 
mwm^ ^^^mm^Mt. v^^-Wjf^zmmth ^ 

[0011] 

mmkmm-^fz^<^^m z.mzmM\.x. ^ts^Bj 
tfo-rai. ^mzn\^x^m.^mMMSjm^'^'^ 

fzb%\z. ^am'O cr>-m'^X\i.^£< . m 1 <:rm%Mcr> 

H\ flm b y^-^iv ) ti^^-th J; a t . d'^^ < 1 1 1 o 
<m.<^mm.b buzm^^titzm i toiiMS^^r-ri.ii 

T^M6^(c*tl«1t-.g.ii'-^ < h 2 a D c^Ata-ttfficT)-* 

m\,z-th^bifix^h. 

[ 0 0 1 2 ] n 1 ommM<^nt. vv^-u'^tzmzmm. 
mKfm'tmm-hfzif)^ xn<7y}ftsi< t i-? 
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4 t L ^-gR^^TIi^ar < , ^ 1 comfiMcom 0 iOgp^tM 

f^ffl^Mfi-r ^ i: -g. « 
[0013] a^Smr'.'N'-f xji. y f^com^ 

- ^ r -fe XT' # -1. J; 3 =5: o T V ^ r -fe xg* i; 

[0014] 2M'9<7)eSi,tt«JO 

[0015] zco:!omit. ^com'o<^-m^-cn^^< . 
m^mm-ti. x o f^zm^^fitz-mm-K^mmm^mm 

coif 4 tv^-@p^^cD*t3£< xm%mzt£h X d izmn 

[0016] 2^^Bj!c?)$ i^Azimmmit. iffiaxvs"-< x 
m<D^ix^ixi,z^immrj:mi<mMM\i. friers -fe 

t iff < 1 co?SMiid^'ffM$ixSffiSf^ffl«i«co^» 
W^fig(.c j;-^T?*5E^tL-g.l|l c7)aMiiO*f 4 L v ^— 

mm¥mmmi,zmi^i&< . t*>tmj:i9>t#<'3rsj; 
[0017] fflsfi^MfflSioffMJs, ^^mtim^com 
z t tn-^ . ^tnzx 0 , m^-c^mmff^izmKipmmm 

[0018] t.fz. mmmm§.omm,t. za^x 3^ 

mMh , tLtc J; SIS 1 "9 (7)— g|5^Hci3tt 



i^mmtcr,m^i,zm^t^-t^fz)>biz^comMiz^:ty&: 
At. wzx'o. mKi^mmMc^mwmiiw^^^ 

Zblzi.-oX. mm-h Z b ti^X^ h 
[0019] 'ec04j-c-2aDs0M^^*IS0:&[^iiJ;t>'l^ 

[0020] 

fcxLH\ mm.vy^jvm^) <^mMiii:umm,zm-th 

t^a^S « L*^L, WSi: LT. ^H^fFlg 5 6 4 0 3 
4 3-f-ioJ;?7B5 6 5 0 9 5 8-f-tCj; "9, 4-t'lll— H 

2 tc^f iiM^ '^') ■ TVA<^mmii. ifm\'^<nmm. b 
'^£h~wmm,z-^\^xmmzmmth . 

[00 2 1 ] 0 1 €r#E®-rS i: . MRAMTl^-f CO^J 
{±, 7j<Wffll^«W^r'7- KM 1 , 2 , 3 h LTffig 

4. 5. 6 >; tTWgf-l. IfflfJO^SHt^r-irtf. 
^.^/ci: S tc2fflco^#"35ll-r.5> i d tz^ f.y MItiM 

^s^ri^itc, '7-mi,zMLxm.mzm^f^ 
^mmmficov- vmb f-/ Mst (jo^^tn.-stcfii-r 

5. HI t{±32|st:0'7-l<Mi: 3 3|sc7)b--y bmiO^Ti^Sti 

a. • -fe;i'9(±aia:x^'>y LTisasix. 

:^~¥7 bm^hy^^M^-^ (. TMTJj ) Si:^-^ 
tfit*»-C#^„ T\y^c^m^f^. «S[{i-fe;t^9|^*a 

■f^Zbti^X-^h. "y-YB-bcrim^.. MTJ, 

^>yVmbcr,m^n. \.^^:fit>|WItffi«^tS*-^ 
01 ^^^±^§^^•rv^^v^;&^ icOTP-^'ti. fficoHI 

fi&*^#Ht-rS{i^cOi- iJ 3 t•'^0*K±^^JFM•r 
^•yvmb^-vm^bc^m^zm.m. i^mnmcr>m 

[0 0 22] 02^#HgtT. • '^)V9crMMz 

-y\-^xmm\,zmm-^. ;^^y • -lr;P9{i:. y-h'i|g3 

(HI ) ±i3j;t^V-KII«gMLTffM§iiTV^|>. 

^^y --fe/i-gji, r-Y^-Ktt-fVs'-f j^cTjsigx^' >y 
m^r^ bMT J Qb^^ti . r4^~]<7 
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3>'Ji 1 1 tt, ^ y^'xr-y ■ xy^yYXT. SritLTM 
T J 8t::fgiE§#iTv>s, y ^ ^~Y<^xiWy^)^ym 

[ 0 0 2 3 ] MT J 8{i. ^m:M^W:AhKfz—'&cn> 

t^f'OT^:xTL'— Mil 5 t , ^N°-vn>f (Ni-F 

e ) )£(n^m^m&.m i6t. Mn-Fe^ 

attiS (AF) ISt. Co. Fe. >'t--7n>f ^Srt'i?) 

rilSj MiOS^i^JlttJl ( FMF) 2 0 

i:. Tiv^-f- (A I2O3) 60»v^by:t-;k- ysur;i2 

2i:. fiV^Co-Fei:>^--7c^-^•i:^0-9-y^M -y^^ 
i:'<7)*A>?5H^-5r^tt rg^j 5SK'[4Jg (FMS) 24 
t . P 1 5r ^'cDffi *J1 2 5 i: Sr^tJ » 
[0 0 24] giW±. JS^t^^^tt ( TEAj ) fcV>o 

•^^om^^sttt--!., *fEssK(c, ^<^m-^ 

$ *i L ■r'|iI;^*i'WcO*gff^ h L T -f^JilJ-r Sit *^'-t-# , L (i: 
WiO^^cSV-* (112) . @iJi«mm^-;'<>h{4. L 

[0025] m^m<7^>^-^nm}z><&-yzUt. tmmm. 

'M16±('Fe-Mn KFMXQ^l^^^^h^b 

ut;^{i:Ta^i:'<0-r>'rP'-bai 3}LX'^m-h. 
"ryy'V—hmi 5ii, WI5S^ttJil 6i^tci 1 1(0 

i^Ji:. AFjfJi. AFW^^i^Wr^nv^y^J'-^aiffiJ; OS 

; (TiKmmimm^ . ^%m'&m i 
m\YA m¥\-thm3Myi\'^^mm'\,z^^ $ tot; 
[0026] mwmhP^'pmh<n'mt-^m^-^\:zts:-'X 

mom\Ujni±~'^\zts: hi]-^±fz\±m^^K^ . 

0. -giicOJl'fL:^|Bicr)^S'|4^itJp-ri., ^^:U ■ -fe 



ST-fcl.. Lfc*i'-?T. -SgJlSr^-fLlLTt). MRAM 
[0027] Tl^-f ttf^4itc. SiO«jI*^M 

^« t b- 'y MS i; co^ s ixfz'm^ic^) i ernes 
-^i-yym.^i:mt^xdi,zm\^tixv^h, ^cos 

7-^,^ ■ r-^T-^'^-vii:. »a^«i^:0^'MT J gf+S- 
>f :t- h' t MT J ^iloT^Jl*^^> h y^-JUm-^^-^V 

T^MKis^mtT {ttdt^com) ■^tyxmm.^mm. 

izMi&^'^i'^blzX'yXm^^hti^. AijOghy 

L . i oJioj? $ tcjtb txmmmmmmzmtt^ o 

<?)4/c«{i: . J: 0 "9 4^ $ v -^-fe yxm^iti^M 

■f-S C 1 1 J; o TJ;*ii I. „ i iO-fe yxSijit 4 ^iJiMffx 0 
jSmmitiJ^L=5ri.^« mMtRm^hy^^)^ ■ ys-yr^ 

jEtT. xh°y ■ T-yy°tfzltx\^y ■ y^y) aMf- 

i)^i^m^^ri^ i b ^mmt^ . m^icr>x t ymmcom 
mit. im.&Mb hy^^/u ■ ^^'yrtw^i•Sffit^.§3fi 
m^im!SL^hm^m4cr,m'?-^-^y i ^t?* 
4 1 , L/ijo^-^-r , 5^ 1 co^m.'^m n >^-;t^ • ^^'y m 
xt.'y ■ y A }V9bLx$M'^^h. nMimmmm-f 
hmmi. m2o-mm!&M\Hcn)mMcox\^yw&bnt- 

m<^)^'^-^yh\<zm\\^ix^b. m2<^MW^cn> 
m^=^-^ y V tim i c^^mimcom^=E-7( y h ^zm 

mm ^tifzb^xK>^< comi'^mM hix^. Ltztfi 

y<yh ^i'S^iJ ^titzb^ i<zmmz ^x^^WM'^-^yh 
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iz^m-^fih. 

[00 28] ^WM^Zi. K) . H8 ^^W?.-th t , -fe/l^e 

9 COS fiimM,mmioMt u v -^-Mj^iT^mit . ^comim 
^m^zf^-yxm&Lfz^^^m^w ( i o o%) <?)-^-^ 

mm^''U'!^Azf¥'L^^m.< >i t <, M^t-^^Kfet 

{f . isM^ -^^ - y*miYM^mi,zi^Lxmmm^zmi 
x\ i'^-x-mtm^zni^-th 2 a o (^Am.(7^ 0 -hco-jj 
i^-tht^^z^m-c-^^m^cD^izj: 'omMmmf 

hy^-Mil 0 0% (ftl£7 4) *^^>5 0% (fflU 
7 2 ) tl$[J|®S^l. *#^Wt::2 5% (mmi 0 ) iT-$lJ 

< "9 , Mm.mmm±iim^zmvx ^^<. ^ <r>^m 
wm^j:^ -y y°m\imit{7y:sMm:^r)tzmzm.^ lv^ 

[0 0 3 0] HI 0^#M-r-l>i:. i.^fh^\^Yy:^-)V 

WMi 22^mm-th^t^zk^s^m.mm^i 24co 
n^L\< -^—u^iz h y^^ju^mm^tix \>^^.mM<hy 

mm 1 2 0 {i h ^ ^-A-mm t m t-f -f xi^z-t^ z t 

T3feHS^XTV^^„ eiflMl 2 4c?)iP*L»,^-a5:M-c7) 

WliJ(c.t)^ffiiSrtT'offl5:-flJffl*l5^±-r'g>i^ci>6, ( hy 
^-^kMttj 1 2 2 *3 J; t^'s^ffls 12 0 iizmmtx ) -^CO 

»^ L ^ ^-gP^^cO^hffltCft I. S 1 2 4 0 <7)gP^t J; 
i.«mby^-;P^|JS±-ri.*&iftpIl^l 3 0ii>J:t51 3 

0 2 ^mm-th z b t^T^ , HI 0 Timit^^miz 

[003 1 ] HI 1-H2 6{i, ^^BgtCiD, iE^H 



y^^ji'^-^^'y'i^ xcomiomm itztm. ^ y ^t-k 

7 ) ^ffMT-i i: fi^ -5 . 0J!^tc-r S J^c 

sb, ^^oid^rffi^tiHl 1— H2 6jt)^ib«B&§n-Cu 
^„ (cin.ii.coH'rii. r^-b;^.<^^Tmt^t#^t■rs 

[ 0 0 3 2 ] Y-y^^jim-^'fyi^ X 2 0 9 ^ffM-r 

^ fzibcTym 1 <7)f^Jj!cit»J?rH 1 1 — H 1 5 ic^f » H 

1 1 ^mm-th t . m^nmm 220' (fzk 

MnFe. NiFe. t fc{iBS^?ltt«f4 ) t. hy 

^■.;t/^J«42 2 2' (/ii:i.{f. A U A 1 2O3, 

jtiigp^is^bA I . tfzt^sio^) t. mmm2 2 

4 ' ( t N i F e i f^(iiiS^mttfi-S) 
-r#*$ix. ^0±t::-?X:^2 0 0 (jiS^r:^ M^i^' 

tiK fzbta. Ji-/^y^^t,zj:'om^^tLfz^m^mi 
2i,z^^:bK mmx-i,±-?x^ 2 0 o(DT(ommi±m^ti 

tzVtmT^i^^tiX\-^^. HI 3XU. ^IzM^x-^fz^m 

mtm!S.iti. fmmm2 so/ i3ii^-2 3 02 ' 

mth. H14(±. -7X^72 OOSrl^LJ^^f^cO^mW 

OB#,irT-ii 2 2 0 ■ . 222' . 2 24' i±mMmM2 
3 0i' iDj;t;f2 3O2' A 1 203t;t(SS 

iOj) tci-oTHSfLTV>S. ;:J:lc«»e'?5r@EfeiilM 

D, HI 5tc*^j;dtc. j:0:^Sv^fe-^jimge^MJi5 

2 2 4*<^|^,tl.l., t^*^-3T. ife-^i*IIJ*2 2 4tC 

J; S h y JT-zWi. j; D 'J^§ V 1 h y^^/v-WM 2 2 2 1 . ^ 
<50B# £T-TtC#) l>*fiStIii 2 3 0 1 *3 j; ^-J' 2 3 0 2 tCJE t 

[ 0 0 3 3 b y ^-;^»^7■'^^'^ X 3 0 9 ^ffM-f 

5 fzlsbcom 2 c^)fpf&mMMt:M 1 6 — H 2 0 tc^-f". H 
16T-{i:. ^^fl^3 2 0' *^'#«$tL, ■tcol.^Z 
h y^-}Vm 3 2 2' t^n^^iX. ^CO^iZ-^Xi^ 300 
*iS>^)^tL|). Hl7T1i:, fztm. vXi? 3 0 0<?)M 
Dfcx-y^>'i?-?rffiffl-f-'l.ii:tcj;D, ««3 2 0' . 

3 2 2' . 3 0 0C7)X^yi:^:bi^m^tL^. HlSf 

ii. ^<^mmco±i,zmmmtmm^ii. *e^fiiM3 3o 

1' i3J;t^'3 3 02' *ffML, ^<5D*e«ffiiS*^"ii3 2 
0' fcJ:tA'3 2 2' COX^ ■v'^^m*:)Mti, H19T- 
{±, -7X^'3 0 0i:^<7)±t;S^r)yt%!S#c^l^*-^S 
t , h y^;1^1^3 2 2 ' *iBSm»PffiJ^3 2 0 ' 
izm'O. J:"*>'i>t*gi»fU*3 3 0i' J3J;V3 3 02' 
J;oTHifL-rv^^, mmz^ H2 0-rii:, ^comi^co 
±tC a illMJl 3 2 4 . 3 2 0 ' t5 

J:X/hy^^>H¥M3 2 2' l/ZX-yXmm^ixfzX^ -y 
co:j^'yiy^mx.xmv^. -eolSII. hy^-Mg-^-fVs--^ 
X3 0 9tm^ti. S^mmM3 2 4(7)(^^cr)iftL^-^ 
-3'^(^^I,ZX 0 b y^^JUt^^^:^ o l6iSfI«3 3 0 
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[ 0 0 3 4 ] ilM h >^^/1-«-^tVs,W X 4 0 9 imf&-t 

2 1 Tii. mnmrnrnMA 2 0 ' timm^ti. mi^-c h 
y^-;i'^i^4 2 2 ' ^^tf h yA-ji-mt . 2 0 0 
t:rJ;'>T4'BT$ti, PI®ffia^ffi«4 3 0 1 ' Ult/AS 
0/ ^ffM^-?>ffiS«i:^#«^-S.« ffl«4 2 2' ^ 
i^lfi,zmm4 3 0i' fcj:t/4 3 02' ^ ffM-r-g.«P«i: 
|3|tffi^«W&-^tf*^. 4 2 2' t LT^Lsttf^iOiff 

ii>m±-th. 112 2-C'{±, VXi? 2 20i}>m^^tt. ^ 
coftijOs H2 3T'{±. ^v-*hy:t-;P^«4 2 2<50±tc 
m^^^mMA 2 4 i ^vfMA 2 4(7) 

'om\>-^mmmm4 3 0ii3j:if4 3 0iizj:K>. zco'^^ 
[ 0 0 3 5 ] h i^^-^i-ffi^T^^-^ X 5 0 9 ^mmrt 

§ fc:i6<7)m4 «73#bKIIM(^J 11 2 4 —El 2 6 tc^f El 

2 4f{±, m^Mmmms 2 0' mm^ti. 

tc. /^^'titi'. ni-i^^J^ (A 1 ) 

2' ^?FM-r.?.fc*^<50t ^ locoi^Ji;«»^'#«§n. 

^mt. hy^^)\^mm5 2 2 ■ ^]fm-t^rzxbizA 1 {± 

gp^^Wt^i^^L$iil> ) . 'tc'3±(C?SMgiMJ5i<524' 

^mm^tL^. *i^j«i§io±(c«ii-7x^ 5 0 o;{)i"s« 

^tlt , K«->f ( Oj ) 5 0 1' ti^^(7)^ 

r;l^5— -^-AtTj^IMB 3 Oi ' ^oj;U5 3 02' ^^^'A 1 2 
03i7)^S^I«itclE^t:$ti|>. L:^;»U, vx^' 5 0 0{i 
>f:ty^®Jt5iL. r;t'5-'>Aa<7)/h$V^^J^5 2 1*^ 
h y:^-/l^ffli|i45 2 2 ' P^tfO*e^MtK'ft§tl^t7)Srl!&± 
-r^, EI2 6T1±, ^x^i^l^Sf*, Kmb>'^-^Mg-^ 
X^SW-X5 0 9{±, iiS5 2 4C0tti5^C0iifiLl'->— 

^izm ijj&i-^hy ^-nmm 522' <i <7)if t l v 

^^-^^commz^) ^ ff V ^Ifi^^ii 530,i3j;t/'53022r 

[0036] <r .1 f »^ Lv ^ b y^-fimm(7)mmcD 
r^-^i. ttz. i^xtfz immiz X'r>xhy ^^n-m^iT) 

[00 37] ±iaio-7x^(i2a^oBw*:S?'c-r^i&i4 
d ^z f -7 h m(^-m^z^^ t ^fgtt i> ft „ 

[0 0 38] ( TMTJj ) ^J"^ 



[00 39 ] iiXli, ±tCM RAM tens LT3f:%BJ 

[0040] zcof^^zmtx. ^mmt. -mtz-^iy 

tLrzmm.miT^ -i^xmrn^zmmm^T^ f-v x 
■ v^^y'X'it. T^-^xmmcnim\:^'i^~y\t. t 

ft I. m%^~ ^ tmrnifir ^^xmmznLx wmt 
^ztizX'yx%^-ti>mw^zmtx^m^i. mz^ 
T^-^^mmf^com^m^mmimMmzm^iti. r 

[004 1 ] ^%>mmts:-msi<^M%mk'f^u xrs 
X., Mas*fiM*>2ai9oM^r6]^io^fe;-t'M 

gp^, fct;t{f. m.\tt'^2M'o<nmm.mznHth-^n 

<7) 1 o^%-£7)M-r^ i:»lllt:i^iBlJT-# :^^^fzmzm 
[0042] * ta6^ LT. :*;f|ajco«jjatcWU-COT 

[0043] (1) mi<DmMmmcrMtL\^-m^-co 
^i:zx'o. m^^^mm&tmm.mKi¥mizm-s\.^x. 

( 2 ) miimicommwMti^^comi^zi&'r'xmwmizM 

liq-r ^^-^ < ^: i> 2 a 0 cOiS^«ffiiO-::^t^-fL^tgT' 

ft 0 . luia^ 1 comm^mmcomiMt t v ^-sp^* w 

( 3 ) tuiami c7)ii«ti«c^Mia»4 u^-mmK m 
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(4) irria*fiLv>-gi?^^;^)>\ luietttMtTW^iff 
tern 1 c^m-^mT9mLfzms^ 1 c^mmmmc^^-! x 
com 2 5%x'hh. ±iB ( 3 ) i.zim(r>mmmrffU 

friam 1 'Tj^mffii* J; o ^Jv§ < , ifrian 1 c^m%v3. 
mc^mtm^ L^-^-m^Mzn Lxmmmmzts:h xoiz 

n "0 (^-m^-^'ii^j: < . mmm 1 ^mm.mmcommim 
u^-3'^cDmz^y)mMmKi^mimm-^. ±ia 

( 6 ) miif^U xtHcomil'J'^^< t i> l -ocomcomiM. 

izx DmjiBfflSftffl^nM-t^, ±fa ( 1 ) izmm(7)m 
x*>Bfriaia».^^ yrtio^M;^^ y ■ -t>u^^^. wm 

aiscoji^;^^ y ■ -t)\^bi^t£. ±ia ( 1 ) iz 

-ftmmW±.<^y'-f>^zT^-^XX% hXo izt£-oX 

^■^hm%Ti^-^xmm^-^ts. ±ia ( i ) i,ztmcm% 

tarn 1 <m^mmifi^it^m^j: 2 a d <^mmm<^^fi 
CSV ^zmi^ztj:t b mmiz^MT 
$ -s^iWi^^o. ±fa ( 1 ) izsmi^m^mf^^-t 

*#t^, ±ia ( 1 ) tclBttc^a^ffiKxV-N>f X, 

(11) 2 3i'9i?:^e.M^SW.<7:)'tfLm(c^-ftnrtg^:lgl 

cD^mm^mt , mriaig 1 t^^fflnma x 0 ig:*? ib]<7)-9- 
xdvh§ < ^ Btria^ 1 <7}^mmmmcr)iift 

w. 1 n^wmM^zn^x&xmy^tvtznmmmm 

(12) mmMMm'^mwMw . luiaiii (Jo^H^fi. 

I.. ±ia (1 1) \izim<m.9ms{fffMx. 



(13) Bfria«MfflSf^ffl«^;{)^ Hfrf an 1 

iiijs Lfcifriam 1 co^HMMJit^-'f ^ xosti 2 5 
-I., ±fe ( 1 2 ) (ciattc?)ismffiKx>s-^;^e 

(14) 1 tOMSUlc7)MIE^ D OgP^W-t i 
Wf4^^^>t*tf, ±ia ( 1 1 ) lcia^co?S».ffitn:fVs; 

(15) mm.^'^^} hmpi-^h'^x . mimmrff<-Ax 

tj. mm(omM^=to ■ -tfvt^i^ti. Jiia ( 1 1) t 
tatt^oKMffiKxvs-^ X. 

(16) lS^T^-^IB1i«#:i:ffl;^-^jb-iirT, flaiam^ 

x-^fa'li»Jn:07^'-^'tri?-feX-C# S j; -5 t^^-o 

Tv^sjimr^'^xg«^#tf. ±ia ( 1 1 ) i^iatto 

(17) MIEIS 1 <7)¥Ha»Jg<^mmB»4 Lv^-^^ 

(11) tlBtt^^^Mffi^]lx^^Mx„ 

(18) msmm&tji^'^^-! xfm^hy^^fi-s-^^'y^ 

&#tf, ±iB (1 1) ><z%m<ommmfJU X. 

( 1 9 ) ^-^< ^: t 2ii'9«?lM«ffiraT-^^l:^#g^l^ 

(20) itriB^ 1 ammnmcommit L\^-MmK 

2 a D t7)ig^:K^c7)^am*^H«B^t:%--C'SV ^ZK 

Miz^j:ibmmi,z^mT^:hmmk^t£. ±fa ( 1 9 ) 

izmmc7)iTm. 

(21) friBMPfi*^', ^^mK>(^-m^xutc< . mm 
m 1 commmmcomimt Lx^-m'!&^Mzx Kimtm 

:s.j¥mmmkmm-t^^bk^t£. ±ib ( 1 9 ) tiB« 

(22) msi-mnM^mmm^iJK m^m 1 (^^msmm 
ffMStL. Mfa$'JFi^i\ f>riBSii<7)?sm^«iOMfaso 

(21) tciaKco:^ao 

(23) jiM^^urt<7)^Mj<^y ■ -fe/Hcr^-fex-r 
i.fcii6<5o:s-a-cafe'.T. ±ia ( 1 9 ) izimcomMMiA 

fJ^-i x^zTCf'^X'ttfz^<7)-Jjm-k-^^. lulEiim 
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(24) r^-fexsiit: J; 'omMy'-^immmzT:^ 

±ia (1 9 ) tcfB«^o:^ffi« 

(26) ^mffifiixvsw ;^^?^Jj!c-r-l.:^ffiT-lb'5T . Iff 

^j:^m.f<zj:->xm.'M^timi^i<mmM<n^nt. lv^ 

j; a t:, mria«MfflSf^ffl««(c«l)je< . Lt^i>^fi 

^rL^mzmm^^j:^ i (^m^m^mmr^ ^hh^ 

(27) Mia«MfflS-ftfflffl«^?FM^I> i t >6>\ 

mt^m^-th^h ^-irtf. ±fa ( 2 6 ) tcie«^:6- 

(28) mtm^-cr)mMn<r>w^mm^^m^-th:i 

h^t ^-^tf . ±ia ( 2 7 ) izmm(^)if'^. 

(29) mMm^mmmmmimm-t^ z 1 1\ fria 

^-t^ z t ^-irtf , ±ia ( 2 6 ) tcfailo:^&« 

(30) fflriE«^i^fls^?g^-ri. i t J!?*. ^^^r< 1 1 

^^-mzmtm%m:s:i^mmmcr)m d toitfiaffliis^tcmj 
fa*e»#:^#«$ii--&<i ^ &-^t^. _hia ( 2 9 ) i^znm 

(3 1) ifria«f\*fi»*SrffMt-s ^ t tJiahv^- 
'jf^j:< t hm^mizmismmcom o (7)mimmi,z^ 
(32) i5iaiiMffiKmfiffi5'fisfflAii:mby^-/^^-^ 

BulB«M1BSf^fflffil^*^'mhy*7l^l^^#tf. 

±ia ( 2 6 ) {ztm<:r>-^m. 

[02] JeH-r-l.f vh^tV-Kmtc^Xitcfc'&lt 



[114] ^co^\^zm.-^'m-<m\mm.^^L. i^^nmz 
m^^td-zu^m^mmryy°)V(7m\V'^'?~y^^'f 

[115 ] ll4co-9-y:77Hl«itoit»bXT-y i^x ■ 
[117 ] m6cr)^yT)Vm.^cr)M&.:^'f^) i^X ■ 

[08] -^mfj: 2 ffl D iDmM:^r&] Ai*«Wtc±^3— c-av ^ 
[ H 9 ] 0 8 i d ^ tLfzmmco 3m^<Dm 

[010] j;'9^hSi.->N>^^^;i^^^h^mc«i>3S<-e 

■i^yj^fL/iffii^i: ^mm^^ ztiz^*) n^mm. 
[011] *%BjcoMiitcj: 'ommhy^^ii'm-^y-'^^-! 

■So 

[HI 2] *^BH£7)iEat:j:»?lS^hy^vU«-^7-Vsw 
[014] 3|s^Bjic7)lEIlt: j; ^)®Mh y^-M^^fVSW 

[015] 2^^H(5comJlt- j; h y^T-Mf^f^VS-^ 

[016] if%m<^um{zi. ^m%vy^-ii'^P/^'ff^4 

-So 

[HI 7] 3|s:%HH^OMa^^J:0am^y^7^ffi-^7'^^M 

[018] :^%mmM\.zx Kim%v y^jv^^y'fU 

[019] ifm^<nmmz^ oiim h y^^^tx^i-^xvsw 
A &?^jj^-ri. !t46c?)m 2 tof^^r a-fex sr^-r 0t'35 
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[02 2] ^%m<^mm>^zx ^WMvy^^jvm-tjn'JU 
1.0 

X ^m^-th fzihcomA io-f^^r a-fex ^^-r0T-s> 

[01] 




■1.0 

[02 5 ] *^HB£7)Mat:j; 0?^^hy*;P»-^7-VsW 

[02 6] 2|s%BJ(7)Milt; i h y^-;Pffi-^-fVs;-^ 

10 9 mm. V > ^-^i-ffi s-Y X 
120 m^mmm 

122 

124 ^^mmm. 

13 0i JfiiS^lS 
1 3 02 



[02] 




[03] 



[04] 




59 





[HI 1] 



20sr^ 



224 

^ ^J30' 
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[H5] [06] 




iBSH lOoJ 
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[HI 0] 



[iai 3] 



f09 





aZZ' 220' 



130, 



122 



[014] 




22(f 



mi 5] 



203- 



230t 




[HI 6] 



SOS'- 



i 



300 



sag 



309'- 



[017] 



mi 



[018] 



330' 




[019] 



33ff, '~\ 



322' 



330". 




[02 0] 



soa 




SSOp 



[02 1] 



i : . i . :i: ■■■■:>-!-:H:'v^ g^' iii^ .:! i . : '.J. 'f..\. < ^-ivi-X.: '.. ■ -jo::! ^jigjV ^J-, 

420' 
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[022] 



4S0t 





4Z0' 



[023] 




420 



[024] 



[02 5] 



509'-^ Spf' SOO 

1 I ? 



524' 




509'- 



[EI2 6 ] 
622 



509 



-524 



S30r 



L 



(72) ^HJ^ y>iVyT-/l^^ ■ h/PJX- 

fflv-y ^ji: K^-::^ ■ -9--^;!^ 1171 



